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(54) OPENING OF STRAND AND OPENING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for opening strands 
and a opening apparatus by which each strand mutually arranged 
parallel in row and successively traveling in the longitudinal direction 
is opened to a thin, wide and even state having no aperture. 
SOLUTION: This method for opening strands S by pressing the 
strands S mutually arranged parallel in row and successively traveling 
in the longitudinal direction to an opening bar 1 to 7 and opening the 



strands S to a flat structure when producing a prepreg is performed 
by using the opening bars 1 to 7 having a prescribed flexural modulus 
resisting to the tension of the whole strands S and further having 
round comers 1a to 7a on the periphery surface along the axis 
directions and pressing the each strand S to the each round corner 
1 a to 7a of the opening bars 1 to 7. 
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(57) [Sift] 

(S) *iMBM- ( l ) - (7) COESS-erWFCcBi 
it^m-or, (i) - (7) tor, 

^h7>h* (S) <D55*CCta-rS3fS©tBtfWtt'*=& 
U JgffiKgH*ttffl©^> Kn-t (la)- 

(7 a) tfiWfcfoteiar>xmtP>tix\ t *2>Mm>*- - 
(i) - (7) (i) - (7) 

cd^^> F=i-^ ( 1 a) — (7 a) F^> F 

(S) £EE&i*-tf£o 




1 

[»«F»3R©«ffl] 

[»*a i ] 7* ij u ^©ibscc^ fc o . *beocwt 

K3«^-«:JES3-H:r^tt:ra«-r4*ft"CA^r. mr 

gara^-iur. ±xfs> F©ffi&ectST*w5£© 

SHsra«/<-©a»«>'7'» F3-^«c*^ f 
^> F*EE«si*r*areK:rai»-r-5iii^i «cga*8CD 

XF^>F©Pitftofr&. 

[g»*313 ] X h ^ > F^&^ftOCi&oT^accffi 
3*J£tt. #r\ ^>Fn-^©ffl*¥S#£K£fcK& 

cc»5£3n. xB^F^>F©«ai*«iaaffli3&«w 

U «i*ll^-©^'>>F=f-^«:*XF^>F*Ja^ 20 
F^>F©gMWffi. 

fBHIfi^^— tt, F©3E*ec!a-r53r3e©ffltf 
F©gl»S6B. 

F3-^H*ifiiK:ff5e©t9^raps"CffiWsnr(,»5 

^ ^ > F =i - SfttcSW fctiTO SUMO® 4 CC 

¥Ei&©X h 5> F©BNtt£a. 
CiiW&H7 ] x F^> F<o»ai*ifii«c?Sor^aK:B2 

nn»si»«3i4~6©<5in3&»«:fEtto^ F^>F©ra 
asset. 

[SWI©»«&t«Pn 
[0 00 1 ] 

ssae^w ] ^h7> F©raa 

Foratusftte^afraiissMccBs-rs. 

[0 00 2 ] 50 
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>F>^er 9 h#cDf -^7 h©a*fK«fflsn4flk. is 
[0003] ^y^uy^KJSj&Siurtt. ££St©a 

* F^>F£tO) fctHSKWecSOT;* 
•&rfi^*|fii«:ii«»3loo^ m «^F^>F*WJH 

F^>F*WB¥«craar**K£UTW. Xh7> 
FCcatt*^rRtttt<DHI«i3-jl/©jaffiK:J3E»$-e: 
5*ft*J&^ntl^ (»^3 - 3 3 8 1 4# 

M) o c©*#£. &x F^FKtt^rasfi^fc^tfra 

IRn -^©^Sfct. Xh7> F©aatt«K:*:* < 

g*i/Mt,>g. *F^>F©h ft 9* ^1-7 

>F3WW<«E«:|ia3nsci3&«fg«3n. 

[0 004] 

PfflffcWSTU *F^>F©ffi&KJ:oT5aaa-;uas 

F^>F*@H&<D*SC>J&— «ctt 
[0 0 0 5] #|6W«, WsS©H««:a*«c3*iA:4>© 

raa^tttejcc^iaaaBB^asfe-rsc tec as. 

[0006] 

[SIS«rft?*-rS/c«&©^a] HUlE©^^^^^^^ 

mt ox. 3B6i«Kiia^F7> F©ra«*ffitt. 

|fiIK:il«»S3ti-5*^ h7> F*ra«^-ecBE«3-l± 

^h7> F©®*ectws3fS©fttflWtt*Wi/. ^ 
mwKfflmm(D^o>h~?-i'timjj&\icfer>xm. 



a 



F3-^«c^ f^>f*be«3**c 

[0007] *&^ccft&Mttssu:. ^u^u 

[0 00 8 ] *^5C«S^ h7>F©HMtt#ffi*Jj:tf 

[0009] *fc. pm»^'«-tt, xf7> F©*as*isi 20 

**W3<C«5>-rs«tt:ift3eo, &s§«^-©^> F^- 
^oc*;* f ^> F^»xffi»s-&r*a»K:ra3i«-r-s<D 

[0010] 

sxf^> Foram^ffifejivraaKia^att^-rs. si 
1 ujgmvm xmm&mt<c&z>x f ^> ForatKsa 

t»gMc«** F^> F©M««SOflHHS*r*S. 

[001 1 ] 5t-r. ##MB<z>* 1 f ^ 

> F©ra**sa*gftgar^. Hicc^-raec. ^mi 
jc« 5xh7>F ©pi^g«, ^ y -7* u #<Dwm 

StiS*^ h7>K (S) < 1 ) - (7) CC 

7S©Rli^- (1) - (7) 3&i^h7>F (S) 40 
h5>F (S) (1)^(7) *JIRfc&ig 

urii^^iii3n^ 0 «§ais^<- < 1 > - <7> ± 

*F^>F (S) <OSB*«cS£-r*WS©fttfHItt**ti 

«i*rr*. fir, «a«^- (1 ) - (7) ©he 

CCtt % ga»H©^> Fa-t (la)- (7 a) *s*k 

[0012] ityiex F7>F ( S ) ti, 

1. Ot/mm 2 «±. ^b<l^2 0t/mm J t(±^ 

ii^u, 000-50, 000$^ 50 
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F^>F (S) ©*J»tt4 0-^-4 0 0*gffi"C*S. *€■ 
Ut t IB«3nfc»^ F-5>F (S) «I11K:*$<,> 

tt<o*s»i^- Ftto^y^u^ccjgjsEsns. c<d 
t§^, ^y^uy©*fiffl«s/c»)©«Hi*ws Oft 

tfl) 40 s/m 1 — 3 5 0 &/m 2 <D3£K~C&o 

[0013] &*>\ fyfHX F ^ > F (S ) ^flteR-TSSfc 
7>F <S) *^Lf#5J«BMi«iL/rtt. #^*3& 

«i. j/y3>*-;w Fttit. r^s 

mte£<D&mmm. 3 Ftttit ^r? f^ f 
mm. iifii^fJUi, #yr^yp^F y;vi&^ 
#yx*p>ilttt yr^ Flim&fo«4itttt^ 

[00143 «hebm*'<- ( 1 ) - ( 7 ) » % w Atf . 

^tC7^>F3-t ( 1 a) - (7 a) «3n 

fciRiejE^^wffl^OTsaaas omm, 

1, O0 0mm©«H«©***»6«D. fcDMSSSBK: 
ttfiSS 0 mmOfASP ( 1 b ) - ( 7 b ) a^ti-en^ 
jSEStir^S. ^lt % *0Mil'*- (1) - (7) 
mm (ib)-(7b) 3&J|aHg^«K:3a#3tir(r» 
-5» 0 C©WKJ$tt«C;fel>T, ( 1 ) - 

< 7 ) 1. OOOkgf ©*&^fi£»*fcKS©« 

2 m mmm. £ & £l?r ^©ffl tfW«* ^ . 
-r^t>^, mm^- ( 1 ) - ( 7 > tt % X F v> F 

(S) 1 2. 5k?f©l^ X 

F ^ > F ( S ) <D*»ifi 1 5 0 *r«**:»*fi*so . 
8mm, 4 0 0*"Cttft7y»*S* s 2. 1 mmfiSi^ 
0. ^h7>F (S) ©SS*CC-HJSU©Sfttfraitt 

[0015] «rsaw«^<- ( 1 ) - ( 7 ) ©^r® 

^*S*iOrS»Wec^^>F3-7" (1 a) - (7 
a) e^l/c^Oit^Ci^ai^ */c. 

- ( 1) ~ (7) ©sss»tt7a«ns6-ri*^i i« 
?i^<D^a-c^ffii^-c^^ 0 s^tc, (1) 

- (7) cDftlfPUtttt. H«S3#tt®fc*Jt»"C«^d»* 

mm>*- ( 1 ) - (7) ©^iaafejc^wjttfi^affi 

[0 0 16] ■5^>H=i-^ ( 1 a) - (7 a) @a 
( 1 ) - (7) ©SftgB^r-eo^ftfiKlMORjSni 

x-rsctecj:r>r»j«3ti. *©ft**8tt, 1. 5 
-3 0mm<7)imrjilif$n^ 9 **lfi»S8r 



(4) 

5 

B, xh7>K (S) o*as*rfiicc?Br>r^ytf^tt«: 
i&ttffiPlZtitc&ffim'*- (l) - (7) ©^>F 
=1-7- ( 1 a) - (7 a) B, 0 2ecin-r«fc. tft^ 

tcl^l— ©ft^SCCiSSEL/ciDtt, &*h^>F (S) 

«cajto^sK***x h7>K < s ) ©»a6*isiaaccifij3!P 

>k (s> ©«#©***ccm», K*/«**a©th 
xh7>F (s) (o^m-nmm^i^^xm^m 

ttr& 0 10 

[0017] bMb«m»^- ( i ) - (7 ) ©r? 

'J'VKa-t ( 1 a) - (7a) tt. 2 0mm, 15m 
nu 12. 5mm. 10mm, 7. 5mm, 5mm, 
2 . 5mm i JUS** F v > F ( S ) <D#aMf fi«KflH*i 

«<dj£«* xh7>F ( s ) ©»a^risi»»Kifii^or 

[0018] »H**- ( 1 ) - ( 7 ) «c*Jl* 

t, ^©^> Fa-t(la)-v(7a)tt, ^3CC 
^Tf£CC, *ft»CiK:SftSi*¥84 Lrfe 20 
C©«fcft^S£M&fctffc«^ectt % X F 5 > F 

(S) ©ffi2>3Wt&*<fc*Cc t *fj£Lfc«**S*»tR 

©nii^t- ( 8 ) (ommtcffljfatcmv&s&tm ($ 

a) C©R«* (8a) «C$»3n^<-SW* 

(9) tC^^> (9a) «r^J5Sbrfe<fcC». C 

©*§^ 7")>K3-t (9a) AiJIBUi^fCtt, 30 
'i-mt (9) <Dfr%£j%-?Z>C£iC£-?Xffimt<Ctt&i 

[0020] «r§B*w«'<- ( 1 > (7 > ©«■ 

7^>h*3-t ( 1 a) ~ (7 a) ©3IM. XttBM*^ 

- (8) (9) 07«)>F3-t 
(9 a) ©SSffifCtt, ^h7>K (S)^Mt» 

©an«c<tsta«*i»jt-r.stetf>. asjwnx«fcc-r© 

[0 02 1 ] #6C, IliiElM5Xh7>K^ 

«Bia*ffifflL/fc^ f ^> F©mfcfrScCco<,vc»iii!-r 40 
c©ra«wrft». :/y:/uy©»&cc§3/c9. «s 

> F ( S ) fcKHB^- ( 1 ) - ( 7 ) KjE1g£i±TIi¥ 

icmm-i-zmz-c&^x. m^mm^- < 1 > - <7> 

tUX. ^F7>F (S) ©5fi*CcSi-rS»f5£cDfttf 

a) - (7a) *mxmcfa^xmvhtix^z>mm^ 

- ( 1 ) - (7 ) *»8U SRRMfc^- ( 1 ) - 
(7)©7')>F3-t(la)^(7a) h ^ 

>F (S) £E«S-t*£;fr8;r&S. so 
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[oo22]si K^-fa^ fflstcw cc^isnfc 

^h7>F (S) B, ^ytfytttciB^J3tifc7S© 
( 1 ) - (7) *«H"0"CS^filK:il3«»3ll 
<**i*. *©RL §XF7>F (S) B. *©3R#«cJ; 
0#Pi«^- ( 1) ~ (7) 07«»F3-t (la) 

- (7a) tc*s«cji»orH»-rsciK:<t<3. -en 

[0 0 2 3] C(D^XF7>F (S) ©MtiHItC 
*Jt>T % &*F^>F (S) Ccftlt>S3fi*tt^h^> F 

(s) ©»as*rfiias«cifii*»oTaf^»*-r5. c©/c 

tf>, 3RA/ft**a©Jttt^ F ^ > F ( S ) (D^ii^fSj 
SSK^^rift^O. «-*F^>F <S) tt. 7^© 
KMU<- ( 1 ) - (7) K*5W*»5-5> Fa-t ( 1 
a) - (7 a) «cJ:o"CW<*aECC«|gCCSIia3tiS. 

[oo24ieu, «f«c. sna^- ( 1 ) - ( 7 ) 

^h7>F(S) ©3S*K-HMaOW-5ffltfWtt 
^Wl, *©**»*»i> XF7>F (S) l*Sft: 
0©^3S*3W2. 5kef©i*&. Xh^VF (S) 
©*8bPl 5 0*r«0. 8mm, 4 0 0*rtt2. 1 

r . §xh7>F ( s ) Bteff -r s c t ft < fflifcw 
ttfis*«n#iyraBK»a$n. (+>^^) ©*& 

/c^f^>f (s) (cmmimmm<Dz/u^o^-^ 
sstzitxBmzti&'fv^uif (p> b* m&mm^ 
/c 9 ©iiMi ( awta) 3W4 0g/m , -3 5o 

[002 5] t«C>"C. *%^©»2iaBBSSR:«SX F 

^> ForanBSH^Rwrs. hsk^twc, j&2H 

fliJKBCcfi&S* h7> F©Bat&3gW2. * 1 SBSSBfiS© 

wttssHtraafcxh^F (s) ©*a^cc»->r 
s^^if^ttccifta3nfc7a<Dra«^<-- (io)-(i 

6) ^h7>F (S) &&mm'*- (10) 

[0026] mnmm^- < 1 o > - ( 1 e > mm 

^S$i 0/cIMI^^mM15 0 mm^ M 
J»S1. OOOmm©ttaiJHcO»*f*»eR6«3. -£<DPf$& 
S Stc^m 5 XxX mfr^m U fcH»^K 0: 0 @ 

«a«^<- (10)-(16) B. 1 . 000kg 
f <0^WS%*^fcBR©fc«»*S#i2 mmmm.X$> 
-?X> ^F5>F (S) ©5B*«c+7>taO»-53f3EO 

[0 02 7] ^^a^*- ( 1 0 ) - ( 1 6 > ©^®CC 

> Fa-t ( 1 0 a) - ( 1 6 a) ^^^^©f 

3-7" ( 1 0 a ) - ( 1 6 a ) 1.5- 



1 Omm©«Hrt-Cj»tiI5£3ftS. **»J$B-Ctt. 
F ( 1 Oa) - ( 1 6 a) ©fil£¥tl 

[0 028 ] &*s. MfS&^> F3-t (10a)- 
(16a)tt, SBIIfcK- ( 1 0 ) - ( 1 6 ) 
MUfe<]:<, ^SWJ, ■SKMfc'*- ( 1 0) - ( 1 
6) fC^f3nWM«U^J:Oo 
^> Fa-t ( 1 0 a ) - ( 1 6 a) (omMlCte. wfiffi 

,©«cc % mmMx^mcr^m^L^ 

[0 02 9] ^2iMitCi|^X h y > KOiil^g 10 

&&mutcx f^> b'<Dfflmjj&tctet<>x&. M&ttcm 

}f Lr:fcl>T&<£t,^ Xh7>F (S) ©SiM:Wn<L 

iM^ocu^igibur^j:^. corns. &mm**- 
(io)-(ib) ommmz* xh> f (s> ©*£ 

i£3I&©l. 0— 7 0K®ffiHft 
[0 030] SBllfcK- ( 1 0 > - ( 1 6 ) «IUt 
fi^^fc^88£3*i*&Xh-5>F (S) «\ •£© 
3Kj6Cj:0«Mi^- (1 0) - (1 6) ©7-»Ka 
-t(10a)-(16a) K*iv£tl*«ecEE»bT 20 

s»rr&. ^h7>F (s> waoia 

(10) K3-t ( 1 0 a) CC* 

RficEEsora^KHja^n. *8©ki«'<- (in 

m^feS^7^>K3-t (1 1 a) tc^SJCEE 

ccraasns. *ir 4 &HiiB><- ( i o ) - ( l 6 ) 
F ^> F ( S ) ©SB*{C+^HSU#-50r5£©ftlf 

*tt*wt5ci*»6», *xh7>K (s) Ktetfr* 

[0 0 3 1 3 

scftfcss«i^3«:iji»rtt, F©* 

mt 1 5 0#<hOfc. §Xh7> Ktt % fia»tt*3&«2 
4t/mm , ©^iil 2 1 0 0 0*^-{S?>^ 
J: h 4 mm©fe(Ot!* 0 , 1. 5 

^> FB\ 5l5RWttW2 4 t /mm l «ll2 . 
4. 0 0 0K^-{^>«<j;0Ife/c¥^f»4 
mm©4>©-C**K 1. 0 — 1. 7 %©iJ* W ^> 
^rr£„ fUT. #HJS«*yJ:^Jt««K:*5l>r tt, 
&x h7> F*^aWg¥Ccpa«U 
fli©^* U v-?&*«SfS c <ttc J: 0 7' r/U y^r 
HMSfflBSiO-Ctt. «xh^>F©#2fcfr|S] 
K?& o X z? 9V cc SS^J 5 n/c 7 &©B3«$; t- £ fc « 

*fcttBSttD-;I/tt. WM»£|&<Wj»S*U. 00 0 50 
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[0 03 2 ] mmWl ] ^B^©Kffi#««SiE# 

ffiCcHjeOTffifflLfc. «8«'<-©ftep©^>F=i 
-tBJIl^ilSmmiUfc. f£fc. ^h7>K 
©5§;*?£2. 500 gil/ti^h7>F©5Bjtt37 

skgiuc cosaswi-ctt. *&»»'<-©**» 

^SteO. 8mm, §XF7>h*(0h»l Ommt 
*o/c. h7> Ftt4Hrr*t£tt<0Wraift3 

[0 03 3 ] [|8»«2] BgR-Oft^SCCgftJEStX 

fc. §X h<*> F©3B2>£2. 5 0 0 giLt^h7 
>F©3E*M:18 7. 5kgi(,/c, C©MfeW2T 
tt. Sra«^-©fi*M*Stt0. 8mm, ^Xh7> 
F©h^ett4 0mmt?*-3ft:. h ^ > F ttiHrT 

F ^> F*«BIB*<Z>*i»Sff<t««St:J:»)W < <fc 

[0034] [ Jt«« 1 3 WB«3&siHll£^tt«cH5e3ti 
fcit[S5 0mm©R»»fM©ia«ci-;WtfflBfflbfc. M 
M©ft*¥Stt2 5mm"C*£. S-*h^>F© 
mj&2. 5 0 0 sr <fcl/C£* h^> F©Bttrt*3 7 5 

fit£0. 8 mm. F© F 2*1**6 ramt^o 

[0 0 3 5] [Jt««2 ] WSS»^0RaaECc3£8FSJh 
-CH^igl&$n^tgm3 0 mm©RJf^®©^P-^ 

F^>F©SS**2. 50 0 giLt^F7>F 
©SS*tt3 7 5 kfir<!:0fc. C©it«W2T«, 
^— ©S*ai*fitt6. 4mm, *^F^>F©h^S 
«7mm^^c 0 §Xh7>F(»Wt* 

[0 0 3 6] [J:k««3 ] fSJa»3&J@Ra«EK:3£}#3ti 
Tln|^IESb$n^iES2 0 mm©n3BKffl©HW»n-;P 

^h7>F©^l, 000gilt^h7>F 
©5i^« 1 5 0 k e <b L/fc. C©J:t®W3 "Ctt. 
^-©S*»*ffittl 3 mm. F©h9*att 
lOmnit^t FCCtt46tfK:j:D>c*& 



[0 03 7 ] 
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[15] ^^(D^2H5fe^tC^X h^>F( 

1 a — 7 a 
1 b — 7 b 
10 8 
. 8a 
9 

9 a 

10-16 

1 0 a— 1 6 a 
* S 




lo~7o 



la- 7o 




la~7a 



[03] [^43 




(7) 



[H5] 
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